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The world of drugs of abuse is a complex clinical and forensic topic since their misuse
can lead to devastating consequences. Therefore, understanding the lessons embedded can
contribute to a more comprehensive approach to prevention, treatment, education, and
public health initiatives. The impact is not only related to health concerns, with stigma,
discrimination, and the legal implications being other issues to pay attention [1,2].

After several years of working with drugs of abuse, I must confess that I was not ex-
pecting big surprises regarding new signs and symptoms of exposure. But I was completely
wrong. Firstly, it was krokodil, a synthetic homemade drug that emerged in Russia around
2012. The drug is outstanding the most fruitful imagination since it is one of the most
recent harrowing chapters in the world of substance abuse [3,4]. Known for its catastrophic
effects on both physical and mental health, it earned it the moniker “the flesh-eating drug.”
Injecting the drug leads to severe tissue damage, causing skin and muscle to rot away
and drastically shorten the life expectancy. Users often develop gangrenous sores and
ulcerations, exposing bones and internal organs [3,4]. The corrosive nature of krokodil
is attributed to the ingredients used in preparation and to the impurities left in the final
product [5]. Governments and health organizations worldwide have responded to the
krokodil crisis with a combination of law enforcement efforts, public awareness campaigns,
and addiction treatment programs. However, the elusive nature of the drug’s production
and the challenges of reaching marginalized populations make effective intervention a
daunting task. And since its appearance, krokodil was, for me, on the top of the most tragic
drugs of abuse inventions. Fortunately, the number of abusers was never very high and
did not gain until now much popularity among abusers.

After visiting North America at the beginning of 2024 for a scientific congress, I was
badly impressed with the number of fentanyl abusers in the streets, mostly homeless,
smoking or injecting, some of them still exhibiting needles hanging out of their arms and
abscesses in the legs. Besides North America, in several other parts of the world, heroin
supply has been substituted by fentanyl, a synthetic opioid that is more profitable for the
cartels that sell it [6]. The same has been happening in the medical field, with fentanyl
being increasingly prescribed in comparison to hydromorphone and oxycodone throughout
North America [7]. This wave was aggravated by the COVID-19 pandemic since overdoses
and deaths sharply rose to unprecedented levels compared to pre-pandemic levels [8].
Fentanyl is estimated to be 50 to 100 times more potent than morphine and about 50 times
more potent than heroin [9]. This extreme potency increases the risk of overdose, especially
when individuals are unaware that the substance they are consuming contains fentanyl.
Such reality is so important that the drug has become an important cause of death in some
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countries and even a topic of debate in political campaign trail [10–12]. Indeed, the fentanyl
presence in both prescription medications and illicit street drugs has complicated efforts to
control the crisis, necessitating comprehensive strategies that address both the medical and
illicit aspects of opioid use.

Among the toxic effects I easily recognized, the bent spines of almost 90 degrees and the
risk of amputations due to abscesses were for me choking. Walking by the streets, very close
to stores of expensive brands, it was easy to see residents with contorted spines, trousers
falling, possessing needles and glass pipes for drug administration, performing repetitive
movements, and using walkers or wheelchairs most probably due to the disturbing wounds
and gangrenous limbs. After thousands of observations of drug abusers, including the
preparation of an atlas [13], these were, for me, new signs of exposure. However, the
scientific literature is very limited in understanding of the adverse effects of synthetic
opioids such as fentanyl, although the thousands of consumers arriving the clinical settings.
While opioid overdoses typically feature pinpoint pupils, respiratory depression leading to
“foam-cone” [14,15], and unconsciousness, other signs such as muscle rigidity, particularly
stiff posturing, chest wall and jaw rigidity, dyskinesia, low or irregular heart rate, confusion,
or delirium, anisocoria or unequal pupils have been recently reported in case of atypical
overdose presentations [16]. Muscle rigidity was the most common atypical presentation
in overdose cases, followed by dyskinesia. Muscle rigidity ranged from jaw clenching to
decorticate posturing with arms held in towards the body, legs held out straight, clenched
fists, and overall stiffness. The “fentanyl death pose” is a phrase that has been used in media
to refer to the stiffening of the body when someone overdoses on fentanyl. Dyskinesia
reflected a spectrum of involuntary muscle movements ranging from myoclonic jerks and
twitches to more severe cases of chorea, including uncontrollable flailing of limbs and
rolling around on the floor. In the absence of other typical opioid overdose characteristics,
those atypical signs and symptoms may delay in recognizing opioid overdoses. A review
of coroner reports of fentanyl-related deaths led researchers to hypothesize that acute
chest wall rigidity was a significant and previously unreported factor leading to increased
mortality among illicit opioid users [17]. Although this finding is largely unreported in
association with illicit drug use, fentanyl-induced chest muscle rigidity and consequently
respiratory problems is a well-known complication in anesthesia practice [17–19]. The chest
wall rigidity (also known as “wooden chest syndrome”) has been more frequently observed
with synthetic lipid-soluble compounds such as fentanyl, acetylfentanyl, alfentanil, and
sufentanil, and less frequent with other opioids [17,18]. But why abusers hang upside
down in a zombie-like trance position, almost touching their toes, often with their trousers
falling (Figure 1)? And why it is not more comfortable for them to sit or lie down? Well, this
needs to be scientific clarified. A possible explanation might be related to the rigidity and
stiffness of the body, namely of the of backs, predisposing to a more comfortable position
in that posture. Also, since fentanyl decreases normal breathing rate and blood pressure,
abusers hang upside down to keep their blood pressure up to avoid fainting and dying.
Because nearly 90% of “street” opioid samples contained xylazine, its presence may be
also the main responsible of these effects [20] as discussed following. Finally, opioid abuse
may lead to vertebral osteomyelitis (i.e., the most common form of vertebral infection) and
consequently moderate to severe pain in the back, legs and arms, fever, muscle spasm,
difficulty in walking properly, and exaggerated forward convex rounding of the spinal
thoracic and sacral regions (i.e., kyphosis) [21]. Hematogenous spread of Staphylococcus
aureus is the most frequent etiological microorganism, and this reality should monitored as
a cconsequence of opioid crises [21].
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Figure 1. The zombie-like trance position, contorted backs almost touching their toes, often with 
their trousers falling most probably as consequence of fentanyl or xylazine alone or combined. 

Indeed, new dangers are spiking with the non-addictive drug xylazine often referred 
to as “tranq” when used alone or as “tranq dope” when used as an adulterant to cut fen-
tanyl [22,23]. Xylazine is also called the “zombie drug” due to its heavy sedative effect and 
associated-severely infected skin ulcers [24]. This is an α2-adrenergic receptor agonist used 
as a non-opioid sedative, analgesic, muscle relaxant and general anesthetic in veterinary 
medicine [25]. Although, not approved for human use, is increasingly being found in the 
united States illegal drug supply and linked to overdose deaths especially when combined 
with fentanyl [26]. Indeed, both fentanyl and xylazine produced dose-dependent increases 
in lethality when administered alone [27]. In humans, xylazine may cause hypotension, 
central nervous system depression, respiratory depression, and bradycardia [25,28]. Since 
xylazine is not an opioid, naloxone will not reverse its breathing effects. Nevertheless, as 
fentanyl is a common combination, naloxone can reverse its effects and will not cause 
harm if opioids are not involved in an overdose. Moreover, abscesses, necrosis and skin 
ulceration are frequently reported after xylazine injection, probably due to its partial α1-
adrenergic agonist activity that causes direct vasoconstriction of peripheral blood vessels 
and decreased skin perfusion [29]. Although not fully understood, xylazine may prolongs 
and enhances opioids euphoric effects and delay the time to withdrawal [30]. Interest-
ingly, postmortem fentanyl concentrations were greater in cases with xylazine detected 
than those without xylazine detected, suggesting that exposure to xylazine results in tol-
eration of higher opioid doses prior to succumbing to death [31]. The lethargic trance-like 
state and sometimes blackout, predispose abusers to robbery or assault [28]. 

In conclusion the world of psychoactive substances is changing posing clinical and 
forensic issues. Understanding the risks and consequences of substance abuse is essential 
for individuals, communities, and policymakers in developing effective strategies to mit-
igate these impacts. Continued advancements in neuroscience may lead to a deeper un-
derstanding of the neurological mechanisms underlying addiction. The precision medi-
cine, which involves tailoring treatment strategies to individuals based on their genetic 
makeup, lifestyle, and environment, may be applied to addiction treatment, allowing for 
more personalized and effective interventions that consider an individual’s unique vul-
nerabilities and response to drugs. The integration of digital technologies in addiction 
treatment is likely to expand to support, monitor the progress, and deliver interventions 
to individuals struggling with substance abuse. Finally, future perspectives on Psychoac-
tives should also involve mind changes in policy and legislation recognizing addiction as 
a health issue privileging harm reduction and treatment over punitive measures. This re-
ality offers to our Psychoactives journal a privileged scientific stage to address these chal-
lenges, particularly in the field of new trends of substance abuse, such as fentanyl and 
xylazine. As Editor-in-Chief I encourage scientists and scholars to submit their cutting-
edge research to our journal for the dissemination of impactful clinical and forensic dis-
coveries that will shape the future of Psychoactive substances, without forgetting strate-
gies aiming prevention and education. 

Figure 1. The zombie-like trance position, contorted backs almost touching their toes, often with their
trousers falling most probably as consequence of fentanyl or xylazine alone or combined.

Indeed, new dangers are spiking with the non-addictive drug xylazine often referred
to as “tranq” when used alone or as “tranq dope” when used as an adulterant to cut fen-
tanyl [22,23]. Xylazine is also called the “zombie drug” due to its heavy sedative effect and
associated-severely infected skin ulcers [24]. This is an α2-adrenergic receptor agonist used
as a non-opioid sedative, analgesic, muscle relaxant and general anesthetic in veterinary
medicine [25]. Although, not approved for human use, is increasingly being found in the
united States illegal drug supply and linked to overdose deaths especially when combined
with fentanyl [26]. Indeed, both fentanyl and xylazine produced dose-dependent increases
in lethality when administered alone [27]. In humans, xylazine may cause hypotension,
central nervous system depression, respiratory depression, and bradycardia [25,28]. Since
xylazine is not an opioid, naloxone will not reverse its breathing effects. Nevertheless,
as fentanyl is a common combination, naloxone can reverse its effects and will not cause
harm if opioids are not involved in an overdose. Moreover, abscesses, necrosis and skin
ulceration are frequently reported after xylazine injection, probably due to its partial α1-
adrenergic agonist activity that causes direct vasoconstriction of peripheral blood vessels
and decreased skin perfusion [29]. Although not fully understood, xylazine may prolongs
and enhances opioids euphoric effects and delay the time to withdrawal [30]. Interestingly,
postmortem fentanyl concentrations were greater in cases with xylazine detected than those
without xylazine detected, suggesting that exposure to xylazine results in toleration of
higher opioid doses prior to succumbing to death [31]. The lethargic trance-like state and
sometimes blackout, predispose abusers to robbery or assault [28].

In conclusion the world of psychoactive substances is changing posing clinical and
forensic issues. Understanding the risks and consequences of substance abuse is essen-
tial for individuals, communities, and policymakers in developing effective strategies to
mitigate these impacts. Continued advancements in neuroscience may lead to a deeper un-
derstanding of the neurological mechanisms underlying addiction. The precision medicine,
which involves tailoring treatment strategies to individuals based on their genetic makeup,
lifestyle, and environment, may be applied to addiction treatment, allowing for more per-
sonalized and effective interventions that consider an individual’s unique vulnerabilities
and response to drugs. The integration of digital technologies in addiction treatment is
likely to expand to support, monitor the progress, and deliver interventions to individuals
struggling with substance abuse. Finally, future perspectives on Psychoactives should also
involve mind changes in policy and legislation recognizing addiction as a health issue
privileging harm reduction and treatment over punitive measures. This reality offers to our
Psychoactives journal a privileged scientific stage to address these challenges, particularly
in the field of new trends of substance abuse, such as fentanyl and xylazine. As Editor-
in-Chief I encourage scientists and scholars to submit their cutting-edge research to our
journal for the dissemination of impactful clinical and forensic discoveries that will shape
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the future of Psychoactive substances, without forgetting strategies aiming prevention
and education.
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